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SPECIFICATION 

TITLE OF THE INVENTION 

ELECTRIC MOTOR 

TECHNICAL FIELD OF THE INVENTION 

[0001] The present invention relates to an electric 

motor, and more particularly to a structure of a power 
feeding terminal connected to a power source. 

BACKGROUND OF THE INVENTION 

[0002] In conventional, an electric motor has been used 

as a driving source of a sunroof apparatus and a power 
window apparatus which are provided in a vehicle. The 
electric motor mentioned above has a motor housing in which 
two permanent magnets are fixed to an inner peripheral 
surface in such a manner as to face different magnetic poles 
to each other, and an armature which is rotatably received 
within the motor housing. The armature has a plurality of 
armature coils, and the armature coils are electrically 
connected to a commutator fixed to a rotation axis of the 
armature, respectively. The structure is made such that a 
pair of brushes held by a brush holder are in slidable 
contact with the commutator, and these brushes are 
electrically connected to a pair of power feeding terminals 
respectively fixed to the brush holder. These power feeding 
terminals are structured such as to be connected to female 
type power feeding terminals to which an electric current is 
supplied from a battery mounted on a vehicle, and the 
electric current supplied from the battery is supplied to 
the brush via the power feeding terminals. Further, the 
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electric current supplied to the brush is rectified via the 
commutator so as to be supplied to the armature coil, 
whereby a rotation force is generated in the armature and 
the armature shaft is rotated. 

[0003] Since the electric motor is attached to an inner 

side of a roof or an inner side of a door in the vehicle, it 
is required that a thickness thereof is made compact and 
thin. Accordingly, for example, in an electric motor shown 
in Japanese Patent Application Laid-Open No. 3-11350 or 2- 
44854, a motor housing is structured as a so-called oval 
(oblong) type yoke, and a thickness of the motor housing is 
made smaller than the thickness of a normal cylindrical 
motor housing. In this case, the brush holder fixed to the 
motor housing is formed as an oval type having a pair of end 
portions, and a pair of side surface portions connecting 
these end portions, and the structure is made such that the 
respective power feeding terminals are arranged in the end 
portions of the brush holder. 

[0004] However, in the electric motor as mentioned above, 

since the respective power feeding terminals are formed in a 
flat shape, and are arranged in such a manner as to face the 
flat portions thereof to each other, it is impossible to 
secure a sufficient space between the power feeding terminal 
in the end portion and the rotation axis. Therefore, for 
example, it is hard to arrange a member such as a condenser 
or the like which is connected to a portion between the 
respective power feeding terminals and corresponds to a 
noise absorbing element for absorbing an electric noise 



generated by the brush portion, on the compact brush holder. 
[0005] An object of the present invention is to improve a 

layout property of members arranged on the brush holder. 

SUMMARY OF THE INVENTION 

[0006] In accordance with the present invention, there is 

provided an electric motor having an armature which is 
provided with a commutator fixed to a rotation axis and an 
armature coil electrically connected to the commutator and 
is rotatably provided within a motor housing, and having a 
brush which is in slidable contact with the commutator, 
comprising: a brush holder fixed to the motor housing and 
holding a pair of brushes; a first power feeding terminal 
provided with a first connecting portion electrically 
connected to one of the brushes and with a first leading end 
portion electrically connected to a power source, formed in 
a flat shape extending in an axial direction of the rotation 
axis, and provided in the brush holder; and a second power 
feeding terminal provided with a second connecting portion 
electrically connected to another of the brushes and with a 
second leading end portion electrically connected to the 
power source, formed in a flat shape extending in the axial 
direction of the rotation axis, and provided in the brush 
holder so as to be arranged side by side in a width 
direction with respect to the first power feeding terminal, 
wherein an electric current is supplied to a pair of brushes 
via the first and second power feeding terminals. 
[0007] In accordance with the present invention, there is 

provided an electric motor, wherein the brush holder is 



formed in a shape having a pair of end portions each having 
a circular arc outer peripheral surface and a pair of side 
surface portions in which outer peripheral surfaces 
respectively connecting a pair of end portions are flat, and 
the first and second power feeding terminals are provided in 
the one end portion. 

[0008] In accordance with the present invention, there is 

provided an electric motor, wherein a noise absorbing 
element having a first lead wire electrically connected to a 
base end portion of the first power feeding terminal and a 
second lead wire electrically connected to a base end 
portion of the second power feeding terminal is provided 
between the first and second power feeding terminals and the 
rotation axis so as to make the first and second lead wires 
in parallel to the rotation axis. 

[0009] In accordance with the present invention, there is 

provided an electric motor, wherein any one of the first and 
second lead wires and the base end portions of the first and 
second power feeding terminals are bent vertical to the 
axial direction of the rotation axis. 

[0010] In accordance with the present invention, there is 

provided an electric motor, wherein the brush holder is 
provided with a wall portion for inhibiting the noise 
absorbing element from moving to a side of the rotation 
axis . 

[0011] In accordance with the present invention, since 

the first power feeding terminal electrically connected to 
one of the brushes and the second power feeding terminal 
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electrically connected to another of the brushes are 
respectively formed in the flat shape extending in the axial 
directions of the rotation axes, and are fixed to the brush 
holder so as to be arranged side by side in the width 
direction, it is possible to secure a space on the brush 
holder between the respective power feeding terminals and 
the rotation axes and to improve a layout property of 
members arranged on the brush holder. 

[0012] Further, in accordance with the present invention, 

since the space can be secured on the brush holder between 
the respective power feeding terminals and the rotation 
axes, it is possible to effectively place the noise holder 
absorbing element connected to the portion between the 
respective power feeding terminals. 

[0013] Still further, in accordance with the present 

invention, since the structure is made such that the lead 
wire of the noise absorbing element and the base end portion 
of the power feeding terminal are connected by bending any 
one of them vertical to the axial direction of the rotation 
axis, it is possible to facilitate the connection between 
the noise absorbing element and the power feeding terminal, 
that is, an assembling work of the electric motor. 
[0014] Further, in accordance with the present invention, 

since the wall portion is provided between the noise 
absorbing element of the brush holder and the rotation axis, 
it is possible to inhibit the noise absorbing element from 
moving to the side of the rotation axis, so that it is 
possible to prevent the noise absorbing element from being 



in contact with the rotation axis, and it is possible to 
improve a reliability in the operation of the electric 
motor . 

[0015] In accordance with the present invention, there is 

provided an electric motor having an armature which is 
provided with a commutator fixed to a rotation axis and an 
armature coil electrically connected to the commutator and 
is rotatably provided within a motor housing, and having a 
brush which is held by a brush holder fixed to the motor 
housing and is in slidable contact with the commutator, 
comprising: a power feeding terminal provided in the brush 
holder and electrically connected to a power source; a 
conductive member provided in the brush holder and 
constructing a power supply circuit provided between the 
power feeding terminal and the brush; and a grounding member 
having a conductive member side connecting portion 
electrically connected to the conductive member and a motor 
housing side connecting portion electrically connected to 
the motor housing, and electrically connecting the 
conductive member to the motor housing. 

[0016] In accordance with the present invention, there is 

provided an electric motor, wherein the conductive member 
side connecting portion is electrically connected to the 
conductive member via a noise preventing element. 
[0017] In accordance with the present invention, there is 

provided an electric motor, wherein the motor housing side 
connecting portion is provided so as to be freely bent with 
respect to a main body portion arranged on the brush holder. 



[0018] In accordance with the present invention, there is 

provided an electric motor, wherein the motor housing side 
connecting portion is fixed to a cover member closing an 
opening end of the motor housing by a fastening means 
together with the brush holder. 

[0019] In accordance with the present invention, there is 

provided an electric motor, wherein a conductive plate 
electrically connected to the motor housing is provided 
between the motor housing and the cover member, and a 
connection piece formed in the conductive plate is fixed to 
the cover member by the fastening means together with the 
motor housing side connecting portion. 

[0020] In accordance with the present invention, there is 

provided an electric motor, wherein the conductive member 
side connecting portion is provided on the brush holder so 
as to be freely deformed in a direction moving apart from 
the brush holder. 

[0021] In accordance with the present invention, since 

the conductive member is electrically connected to the motor 
housing via the grounding member, it is possible to reduce 
the noise generated in the power supply circuit of the 
electric motor by making the noise to be absorbed by the 
motor housing. 

[0022] Further, in accordance with the present invention, 

since the motor housing side connection portion is provided 
so as to be freely bent with respect to the main body 
portion, a fixing force generated at a time of fixing the 
motor housing side connection portion to the cover member is 
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absorbed by the bending deformation of the motor housing 
side connection portion. Accordingly, it is possible to 
reduce a stress generated in the connection portion between 
the conductive member side connection portion and the 
conductive member or the noise preventing element at a time 
of fixing the motor housing side connection portion to the 
cover member, and it is possible to secure a reliability in 
the connection portion between the conductive member side 
connection portion and the conductive member or the noise 
preventing element . 

[0023] Still further, in accordance with the present 

invention, since the structure is made such that the 
conductive plate electrically connected to the motor housing 
is provided between the motor housing and the cover member, 
and the connection piece provided in the conductive plate is 
fixed to the cover member by the fastening member together 
with the motor housing side connection portion, it is 
possible to facilitate the connection between the grounding 
member and the motor housing so as to improve an assembling 
property of the electric motor. 

[0024] Further, in accordance with the present invention, 

since the grounding member is always in contact with the 
connection piece in an energized state by an elastic force 
generated by the bending deformation, it is possible to 
improve a reliability in the connection between the 
grounding member and the motor housing. 

[0025] Still further, in accordance with the present 

invention, since the conductive member side connection 



portion is provided so as to be freely bent in the direction 
moving apart from the brush holder, it is possible to 
maintain the reliability in the connection between the 
conductive member side connection portion and the noise 
preventing element, even in the case that the grounding 
member is fixed to the cover member after soldering the 
noise preventing element to the conductive member side 
connection portion. Further, since it is possible to fix 
the motor housing side connection portion to the cover 
member after soldering the noise preventing element to the 
grounding member, it is possible to facilitate the 
assembling work of the electric motor. 

[0026] In accordance with the present invention, there is 

provided an electric motor having an armature which is 
provided with a commutator fixed to a rotation axis and with 
an armature coil electrically connected to the commutator, 
and is rotatably provided within a motor housing, 
comprising: a brush holder fixed to the motor housing; at 
least a pair of brushes each fixed to the brush holder by 
screw members arranged in parallel to the rotation axis and 
being in slidable contact with the commutator; and a noise 
preventing element provided in a power supply circuit 
electrically connecting each of the brushes to a power 
source, and arranged so as to be lapped over any one of the 
screw members in an axial direction of the rotation axis. 
[0027] In accordance with the present invention, there is 

provided an electric motor, wherein the brush holder is 
formed in a shape in which a pair of end portions each 



having a circular arc outer peripheral surface and an outer 
peripheral surface each connecting a pair of the end 
portions have a pair of flat side surface portions, and the 
noise preventing element is provided in any one of the end 
portions . 

[0028] In accordance with the present invention, there is 

provided an electric motor, wherein a pair of the brushes 
are provided so as to be opposed to each other in a 
direction which is shifted at a predetermined angle with 
respect to a longitudinal direction of the brush holder. 
[0029] In accordance with the present invention, there is 

provided an electric motor, wherein one lead wire of the 
noise preventing element is electrically connected to the 
power supply circuit in one side of the end portions, and 
another lead wire is electrically connected to the power 
supply circuit in another side of the end portions. 
[0030] In accordance with the present invention, there is 

provided an electric motor, wherein the another lead wire 
reaches the another end portion along a guide wall portion 
provided in the side surface portion. 

[0031] In accordance with the present invention, there is 

provided an electric motor, wherein a receiving portion for 
receiving the noise preventing element is provided in the 
brush holder. 

[0032] In accordance with the present invention, there is 

provided an electric motor, wherein the noise preventing 
element is a choke coil arranged in such a manner that an 
axial direction thereof is made parallel to the rotation 
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axis . 

[0033] In accordance with the present invention, since 

the noise preventing element provided in the power supply 
circuit is arranged so as to be lapped over the screw member 
arranged in parallel to the rotation axis and fixing the 
brush to the brush holder in the axial direction of the 
rotation axis, it is possible to reduce a space for placing 
the noise preventing element and it is possible to downsize 
the electric motor. 

[0034] Further, in the present invention, since the brush 

holder is formed in the oval type having a pair of end 
portions and the side surface portion, the noise preventing 
element is provided in one of the end portions, one lead 
wire of the noise preventing element is electrically 
connected to the power supply circuit in one of the end 
portions, and another lead wire is connected to the power 
supply circuit in another of the end portions, it is not 
necessary that the wiring member for introducing the power 
supply circuit from one of the end portions to another of 
the end portions is provided, and it is possible to reduce 
the manufacturing cost by reducing the number of the parts 
in the electric motor. 

[0035] Further, in accordance with the present invention, 

since the noise preventing element is received in the choke 
coil receiving portion provided in the brush holder, and the 
lead wire of the noise preventing element reaching from one 
of the end portions to another of the end portions is 
arranged along the guide wall portion provided in the side 



surface portion, it is possible to protect the noise 
preventing element so as to improve a reliability in the 
electric motor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0036] FIG. 1 is a plan view showing an outline of a 

vehicle to which a sunroof apparatus having a sunroof motor 
corresponding to one embodiment in accordance with the 
present invention is attached; 

[0037] FIG. 2 is a cross sectional view showing details 

of the sunroof motor shown in FIG. 1; 

[0038] FIG. 3 is a cross sectional view along a line A-A 

in FIG. 2; 

[0039] FIG. 4 is a perspective view showing details of a 

brush holder shown in FIG. 2; 

[0040] FIG. 5 is a perspective view of the brush holder 

shown in FIG. 4; 

[0041] FIG. 6A is a front elevational view of the brush 

holder shown in FIG. 4; 

[0042] FIG . 6B is- a bottom elevational view of the brush 

holder shown in FIG . 4 ; 

[0043] FIG. 7 is a cross sectional view showing a 

modified embodiment of a connection portion between a power 
feeding terminal and a condenser; 

[0044] FIG. 8A is a cross sectional view showing a shape 

of a motor housing side connection portion prior to being 
fixed to a gear housing; 

[0045] FIG. 8B is a cross sectional view showing a shape 

of the motor housing side connection portion after being 



fixed to the gear housing; 

[0046] FIG. 9 is a cross sectional view showing details 

of a connection portion of a condenser to a conductive 
plate; and 

[0047] FIG. 10 is a circuit diagram showing an outline of 

a power supply circuit of the sunroof motor shown in FIG. 2. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0048] A description will be in detail given below of an 

embodiment in accordance with the present invention with 
reference to the accompanying drawings. 

[0049] As shown in FIG. 1, a sunroof apparatus 3 is 

provided in a roof 2 of a vehicle 1. The sunroof apparatus 
3 has a mounting frame 5 which is fixed to a position in the 
periphery of an opening portion 4 formed in the roof 2, and 
two guide rails 6a and 6b extending in a back and forth 
direction of the vehicle are fixed to the mounting frame 5. 
Shoes 7a and 7b are respectively attached to the guide rails 
6a and 6b so as to freely move along the guide rails 6a and 
6b, and a roof panel 8 is fixed to the shoes 7a and 7b. 
Then, the roof panel 8 is structured such as to be guided by 
the guide rails 6a and 6b integrally with the shoes 7a and 
7b so as to be freely opened and closed in the back and 
forth direction of the vehicle. 

[0050] Respective one ends of driving cables 9a and 9b 

with gears are connected to the shoes 7a and 7b. These 
driving cables 9a and 9b are respectively arranged in a 
front side of the vehicle, and are engaged with a driving 
gear 10 rotatably attached to the front side of the vehicle 



in the mounting frame 5. Further, the driving cables 9a and 
9b are operated in an axial direction in a state of being 
reversed to each other due to a rotation of the driving gear 
10, and the roof panel 8 is structured such as to be pushed 
and pulled by the driving cables 9a and 9b so as to be 
opened and closed. Accordingly, an operating direction of 
each of the driving cables 9a and 9b is determined by the 
direction of rotation of the driving gear 10, whereby a 
moving direction of the roof panel 8 is determined. 
[0051] FIG. 2 is a cross sectional view showing details 

of the sunroof motor shown in FIG. 1, and FIG. 3 is a cross 
sectional view along a line A-A in FIG. 2. Further, FIG. 4 
is a perspective view showing details of a brush holder 
shown in FIG. 2, and FIG. 5 is a perspective view of the 
brush holder shown in FIG. 4. Further, FIGs. 6A and 6B are 
a front elevational view and a bottom elevational view of 
the brush holder shown in FIG. 4, and FIG. 7 is a cross 
sectional view showing a modified embodiment of a connection 
portion between a power feeding terminals and a condenser. 
Further, FIG. 8A is a cross sectional view showing a shape 
of a motor housing side connection portion prior to being 
fixed to a gear housing, and FIG. 8B is a cross sectional 
view showing a shape of the motor housing side connection 
portion after being fixed to the gear housing. Further, 
FIG. 9 is a cross sectional view showing details of a 
connection portion of a condenser to a conductive plate, and 
FIG. 10 is a circuit diagram showing details of a power 
circuit of the sunroof shown in FIG. 2. 



[0052] In order to drive the rotation of the driving gear 

10, a sunroof motor 11 is provided in the sunroof apparatus 
3. As shown in FIG. 2, the sunroof motor 11 has a motor 
main body 12 and a reduction gear 13, and is structured such 
as to reduce an output of the motor main body 12 by the 
reduction gear 13 so as to transmit to the driving gear 10. 
[0053] The motor main body 12 is, as shown in FIG. 3, 

provided with a motor housing 14 which has a pair of curved 
walls 14a and 14b and a pair of flat walls 14c and 14d and 
is formed by a conductive member in a so-called oval 
(oblong) type. One end of the motor housing 14 is closed by 
a bottom wall portion 14e, and another end is formed as an 
open end 14f. In the motor housing 14 , an interval between 
the flat walls 14c and 14d, that is, a size in a thickness 
direction of the motor housing 14 is set narrower than an 
interval between the curved walls 14a and 14b, that is, a 
size in a width direction of the motor housing 14, so that 
the motor housing 14 is formed as a thin type in comparison 
with the cylindrical motor housing. Further, the motor 
housing 14 is set in a state of not being grounded on the 
vehicle 1, that is, a state of not being electrically in 
contact with the vehicle 1 (a floating state) . 

[0054] Two permanent magnets 15 and 16 in which different 

magnetic poles thereof are opposed to each other are fixed 
to inner peripheral surfaces of the curved walls 14a and 
14b, thereby forming a magnetic field within the motor 
housing 14. Further, an armature 17 is received in an inner 
portion of the motor housing 14, and an armature shaft 18 
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worm wheel 31 is rotatably received within the gear 
receiving portion 24b, and the worm 30 is engaged with the 
worm wheel 31. That is, a worm gear mechanism 32 
constituted by the worm 30 and the worm wheel 31 is formed 
within the gear receiving portion 24b. The driving gear 10 
is fixed to an axis of the worm wheel 31 via an output axis 
31a, and the driving gear 10 is structured such as to rotate 
together with the worm wheel 31. Accordingly, when the 
armature shaft 18 is rotated, the structure is made such 
that the rotation is reduced via the worm gear mechanism 32 
so as to be transmitted to the driving gear 10. 
[0058] Further, a multipole magnetized magnet 33 fixed to 

the armature shaft 18, and a rotation speed sensor 36 having 
two hole ICs 34 and 35 opposing to the multipole magnetized 
magnet 33 with a phase angle of 90 degrees with each other 
are provided within the mounting portion 24a. Further, the 
rotation speed sensor 36 is structured such as to output a 
pulse signal in correspondence to the rotation of the 
armature shaft 18 from the . respective hole ICs 34 and. 35 on 
the basis of the rotation of the armature shaft 18. 
[0059] A brush holder 40 is fixed to the mounting portion 

24a of the gear housing 24 by two screw members 37 and 38, 
that is, the brush holder 40 is fixed to the motor housing 
14 via the gear housing 24. The brush holder 40 is formed 
in a so-called oval (oblong) shape having a pair of end 
portions 41 and 42 each having a circular arc outer 
peripheral surface, and a pair of side surface portions 43 
and 44 connecting a pair of end portions 41 and 42 and each 



formed in a flat shape on an outer peripheral surface 
thereof, and the structure is made such that a supporting 
plate 45 extending in a diametrical direction of the 
armature shaft 18 and a case 4 6 having an outer peripheral 
wall 46a extending vertical to the supporting plate 45 are 
integrally formed by a resin material. Further , in the 
brush holder 40, a thickness of the brush holder 40, that 
is, an interval between the outer peripheral surfaces of the 
respective side surface portions 43 and 44 is set wider than 
a width of the brush holder 40, that is, an interval between 
the outer peripheral surfaces of the respective end portions 
41 and 42, in correspondence to the shape of the motor 
housing 14. Further, a through hole 47 through which the 
armature shaft 18 passes is provided in an axis of the 
supporting plate 45, and the commutator 23 is positioned 
within the through hole 47. 

[0060] Leaf spring brushes 50 and 51 are fixed 

respectively to the end portions 41 and 42 of the supporting 
plate 45. The leaf spring brush 50 is structured such that 
a brush portion 50b is fixed to a leaf spring member 50a 
formed by bending a conductive flat plate in an L shape, and 
in the same manner, the leaf spring brush 51 is structured 
such that a brush portion 51b is fixed to a leaf spring 
member 51a formed by bending a conductive flat plate in an L 
shape. Further, the leaf spring brush 50 is held, that is, 
fixed to a position biased to a side of the side surface 
portion 43 in the end portion 41 of the supporting plate 45 
by a screw member 52 which is arranged in parallel to the 
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armature shaft 18 in a base end portion thereof, and the 
leaf spring brush 51 is held, that is, fixed to a position 
biased to a side of the side surface portion 44 in the end 
portion 42 of the supporting plate 45 by a screw member 53 
which is arranged in parallel to the armature shaft 18 in a 
base end portion thereof. Therefore, these leaf spring 
brushes 50 and 51 are structured such that the brush 
portions 50b and 51b are opposed to each other in a 
longitudinal direction of the brush holder 40, that is, a 
direction displaced at a predetermined angle with respect to 
the width direction. Further, the respective brush portions 
50b and 51b are structured such as to be in slidable contact 
with an outer peripheral surface of the commutator 23 in an 
inner portion of the through hole 47, and at this time, the 
respective leaf spring members 50a and 51a are elastically 
deformed so as to elastically energize the respective brush 
portions 50b and 51b toward the commutator 23. As mentioned 
above, in the present embodiment, a pair of leaf spring 
brushes 50 and 51 are provided as the brush, however,/ the 
structure is not limited to this, and any structure can be 
employed as far as a plurality of brushes are provided. 
Further, the structure is made such that a pair of leaf 
spring brushes 50 and 51 are opposed to each other in the 
longitudinal direction of the brush holder 40, that is, the 
direction displaced at the predetermined angle with respect 
to the width direction, however, the structure is not 
limited to this, and a pair of leaf spring brushes 50 and 51 
may be arranged in the other places such as the structure 
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that they are arranged so as to be opposed to each other in 
the width direction of the brush holder 40, and the like. 
[0061] A power feeding terminal 54 corresponding to a 

first power feeding terminal and a power feeding terminal 55 
corresponding to a second power feeding terminal are 
provided in the end portion 41 of the supporting plate 45. 
The power feeding terminal 54 is formed in a narrow flat 
shape by a conductive material, a leading end portion of the 
power feeding terminal 54 is provided with a power source 
side connection portion 54a corresponding to a first leading 
end portion formed in such a manner that a width is narrower 
than a middle portion, and a base end portion 54b 
corresponding to a first connection portion is provided with 
a slit 54c extending in a longitudinal direction. In the 
same manner, the power feeding terminal 55 is formed in a 
narrow flat shape by a conductive material, a leading end 
portion of the power feeding terminal 55 is provided with a 
power source side connection portion 55a corresponding to a 
second leading end portion formed in such a manner that a 
width is narrower than a middle portion, and a base end 
portion 55b corresponding to a second connection portion is 
provided with a slit 55c extending in a longitudinal 
direction . 

[0062] A power feeding terminal fixing portion 56 is 

provided in the end portion 41 of the supporting plate 45 so 
as to be positioned at an appropriately intermediate 
position of the brush holder 40 in the end portion in a 
thickness direction, and be deflected to an outer peripheral 



surface side of the end portion 41. Two power feeding 
terminal fixing holes 56a and 56b each of which is in 
parallel to an axial direction of the armature shaft 18 are 
provided in the power feeding terminal fixing portion 56, 
each of the power feeding terminal fixing holes 56a and 56b 
is formed in a rectangular shape in which a transversal 
cross section thereof is long in a thickness direction of 
the brush holder 40, and the power feeding terminal fixing 
holes 56a and 56b are arranged side by side in a width 
direction. Further, the power feeding terminal 54 is fitted 
and fixed to the power feeding terminal fixing portion 56 by 
inserting the base end portion 54b from a side of the gear 
housing 24 to the power feeding terminal fixing hole 56a, 
and the power feeding terminal 55 is fitted and fixed to the 
power feeding terminal fixing portion 56 by inserting the 
base end portion 55b from a side of the gear housing 24 to 
the power feeding terminal fixing hole 56b, in the same 
manner. Further, the base end portions 54b and 55b of the 
respective power feeding terminals 54 and 55 fixed to the 
power feeding terminal fixing portion 56 are structured such 
as to protrude from the power feeding terminal fixing 
portion 56 to a side of the motor housing 14, that is, a 
side of the motor main body 12. Accordingly, the respective 
power feeding terminals 54 and 55 extend from the base end 
portions 54b and 55b in parallel to the axial direction of 
the armature shaft 18, and the power feeding terminal 55 is 
arranged side by side in the width direction with respect to 
the power feeding terminal 54. 



[0063] Accordingly, in this sunroof motor 11, since it is 

possible to secure a space between the power feeding 
terminals 54 and 55 of the brush holder 40 and the armature 
shaft 18, by respectively forming the power feeding 
terminals 54 and 55 in an oblong flat shape and fixing them 
to the brush holder 40 side by side in such a manner as to 
direct a longitudinal direction to the axial direction of 
the armature shaft 18, it is possible to improve a layout 
property of the members arranged on the brush holder 40. 
[0064] The power source side connection portions 54a and 

55a of the respective power feeding terminals 54 and 55 are 
structured such as to be received within a coupler 57 
integrally formed with the gear housing 24. The structure 
is made such that a female connector (not shown) connected 
to a battery corresponding to a power source (not shown) 
mounted on the vehicle 1 is connected to the coupler 57, and 
the respective power feeding terminals 54 and 55 are 
electrically connected to the battery in the power source 
side connection portions 54a and 55a via the female 
connector , so that an electric current is supplied from the 
battery. 

[0065] A condenser case 58 is provided in the supporting 

plate 45 so as to be positioned between the power feeding 
terminal fixing portion 56 and the through hole 47, and a 
condenser 60 corresponding to a noise absorbing element is 
received within the condenser case 58. The condenser 60 has 
a main body portion 60a and first and second lead wires 60b 
and 60c respectively protruding from the main body portion 
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made such that the base end portions 54b and 55b of the 
power feeding terminals 54 and 55 are respectively bent to 
the sides of the lead wires 60b and 60c vertically to the 
axial direction of the armature shaft 18. In this case, in 
FIG. 7, the same reference numerals are attached to the 
corresponding members to those mentioned above. 
[0067] Accordingly, in this sunroof motor 11, since the 

condenser 60 is provided between the power feeding terminals 
54 and 55 and the armature shaft 18 so that the lead wires 
60b and 60c are in parallel to the armature shaft, it is 
possible to effectively arrange the condenser 60 on the 
brush holder 40. 

[0068] Further, since the structure is made such that the 

lead wires 60b and 60c of the condenser 60 are connected to 
the base end portions 54b and 55b of the power feeding 
terminals 54 and 55 by bending any one of the lead wires 60b 
and 60c of the condenser 60 and the base end portions 54b 
and 55b of the power feeding terminals 54 and 55 vertically 
to the axial direction of -the armature shaft 18, it is 
possible to improve a connection property between the 
condenser 60 and the power feeding terminals 54 and 55, that 
is, an assembling property of the sunroof motor. 
[0069] Further, since the wall portion 58a is provided 

between the condenser 60 of the brush holder and the 
armature shaft 18, it is possible to inhibit the condenser 
60 from moving (tilting) to the side of the armature shaft 
18, so that it is possible to securely prevent the condenser 
60 and the armature shaft 18 or the commutator 23 from being 



of the supporting plate 45 via a through hole (not shown) 
provided in the end portion 42 so as to be electrically 
connected to the branch plate 65 in accordance with a 
soldering. That is, the leg portion 66c extends from one 
end portion 42 of the supporting plate 45 toward another end 
portion 41, and forms a crossover between the winding wire 
portion 65b and the branch plate 65 so as to electrically 
connect the winding wire portion 66b to the branch plate 65. 
Further, another leg portion 66d of the chock coil 66 
protrudes to the side of the motor housing 14 from the side 
of the gear housing 24 of the supporting plate 45 via a 
through hole (not shown) provided in the end portion 42, and 
is electrically connected to a connection plate 70 provided 
between the end portion 42 of the supporting plate 45 and 
the side surface portion 44 in the side of the end portion 
42 in accordance with a soldering. 

[0074] Accordingly, in this sunroof motor 11, since the 

chock coil 66 provided in the power supply circuit 61 is 
arranged so as to be lapped over the screw member 53 
arranged in parallel to the armature shaft 18 and fixing the 
leaf spring brush 51 to the brush holder 40 in the axial 
direction of the armature shaft 18, it is possible to reduce 
the space for placing the chock coil 66 and it is possible 
to make the sunroof motor 11 compact. 
[0075] Further, since the supporting plate 45 

constructing the brush holder 40 is formed in the oval 
(oblong) shape having a pair of end portions 41 and 42 and 
the side surface portions 43 and 44, one end leg portion 66c 



of the chock coil 66 is electrically connected to the power 
supply circuit 61 in one end portion 41, and another leg 
portion 66d is connected to the power supply circuit 61 in 
another end portion 42, it is not necessary to provide with 
the wiring member for introducing the power supply circuit 
61 from one end portion 41 to another end portion 42, and it 
is possible to reduce the number of the parts of the sunroof 
motor 11 so as to reduce the manufacturing cost. 
[0076] Further, since the chock coil 66 is received in 

the chock coil receiving portion 67 provided in the 
supporting plate 45, and the leg portion 66c of the chock 
coil 66 reaching from one end portion 42 to another end 
portion 41 is arranged along the guide wall portion 68 
provided in the side surface portion 44 so as to be formed 
as the crossover, it is possible to electrically wire 
between the end portions 41 and 42 without arranging the 
member in the side surface portions 43 and 44 of the oval 
brush holder 40, and it is possible to protect the chock 
coil 66 from the other members or the like so as to .improve 
a reliability of the sunroof motor 11. 

[0077] The connection plate 70 is fixed to the end 

portion 42 of the supporting plate 45 together with the leaf 
spring member 51a by the screw member 53, and is set in a 
state of being electrically connected to the leaf spring 
member 51a. Accordingly, the power feeding terminal 54 is 
electrically connected to the leaf spring brush 51 via the 
connection plate 62, the circuit breaker 64, the branch 
plate 65, the chock coil 66 and the connection plate 70 
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portion 72b to the connection plate 71. Further, another 
leg portion 72d of the chock coil 72 protrudes to the side 
of the motor housing 14 from the side of the gear housing 24 
of the supporting plate 45 via a through hole (not shown) 
provided in the end portion 42. 

[0079] A connection stay 75 arranged between the end 

portions 41 and 42 and the side surface portion 43 is 
provided on the supporting plate 45. The connection stay 75 
is formed by bending a conductive flat plate, and has a 
power feeding side connection portion 75a electrically 
connected to the power feeding terminal 55 in the power 
feeding terminal fixing portion 56, a branch side connection 
portion 75b arranged in the end portion 42 of the supporting 
plate 45, and a stay main body portion 75c connecting the 
power feeding side connection portion 75a to the branch side 
connection portion 75b. 

[0080] The power feeding side connection portion 75a and 

the branch side connection portion 75b are respectively 
provided in parallel to the supporting plate 45, and on the 
contrary, the stay main body portion 75c is bent at an angle 
of 90 degrees with respect to the power feeding side 
connection portion 75a and the branch side connection 
portion 75b so as to be along an inner surface of the outer 
peripheral wall 46a of the case 46. Further, the stay main 
body portion 75c extends from the end portion 41 along the 
outer peripheral wall 4 6a, through a portion near the side 
of the motor housing 14 of the leaf spring brush 50, to the 
end portion 42 via the side surface portion 43. 



[0081] Accordingly, in this sunroof motor 11, since the 

flat stay main body portion 75c passing through the side of 
the motor housing 14 in the leaf spring brush 50 is bent at 
90 degrees with respect to the supporting plate 45 so as to 
be along the inner surface of the outer peripheral wall 46a 
in the case 46, the stay main body portion 75c is hard to be 
exposed to the noise discharged from the slidable contact 
portion between the commutator 23 and the brush portion 50b, 
so that it is possible to reduce the noise generated in the 
sunroof motor 11. Further, it is possible to reduce the 
space for placing the stay main body portion 75c. Further, 
since it is possible to secure a working space at a time of 
connecting the connection plate 71 to the leg portion 72c of 
the chock coil 72 in accordance with the soldering, it is 
possible to improve an assembling property of the sunroof 
motor 11. 

[0082] Further, it is possible to improve a freedom of 

arranging each of the members such as the power feeding 
terminal 55, the leaf spring brush 50, the chock coil 72 and 
the like, by connecting each of the members constituting the 
power supply circuit 61 provided in both end portions 41 and 
42 in a divisional manner to each other via the connection 
stay 75. 

[0083] The branch side connection portion 75b is arranged 

so as to be lapped over the chock coil receiving portion 73 
in the end portion 42 of the supporting plate 45 in the 
axial direction of the armature shaft 18, and the leg 
portion 72d of the chock coil 72 protrudes from the winding 
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wire portion 72b in the axial direction so as to be 
electrically connected to the branch side connection portion 
75b in accordance with a soldering. On the other hand, the 
power feeding side connection portion 75a is electrically 
connected to the base end portion 55b of the power feeding 
terminal 55. Accordingly, the leaf spring brush 50 is 
electrically connected to the power feeding terminal 55 via 
the connection plate 71, the chock coil 72 and the 
connection stay 75 constituting the power supply circuit 61. 
[0084] The supporting plate 4 5 is provided with a 

grounding stay 80 corresponding to a grounding member for 
electrically connecting the power supply circuit 61 to the 
motor housing 14. This grounding stay 80 has a stay main 
body 81 corresponding to a main body portion, two condenser 
connecting portions 82 and 83 and a motor housing side 
connection portion 84 corresponding to a conductive member 
side connection portion, and these portions are integrally 
formed by a conductive flat plate. The stay main body 
portion 81 is arranged on the end portion 42 so as to be in 
parallel to the supporting plate 45, and the condenser side 
connection portion 82 is provided on the end portion 42 in 
the side of the side surface portion 43 of the stay main 
body portion 81. This condenser side connection portion 82 
is structured such that a hook portion 82a is slidably 
inserted to an engagement hole 85 provided in the end 
portion 42, and freely bend in a direction of moving apart 
from the end portion 42. 
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[0085] The condenser side connection portion 83 is 

provided in the side of the side surface portion 44 of the 
stay main body portion 81, and has an extension portion 83a 
and a connection plate portion 83b. The extension portion 
83a is provided so as to be bent at 90 degrees with respect 
to the stay main body portion 81, and extends to an 
approximately middle position in the width direction of the 
brush holder 40 in the side surface portion 44 from the end 
portion 42 along the inner surface of the outer peripheral 
wall 46a of the case 46, through the side of the motor 
housing 14 of the leaf spring brush 51. Further, the 
connection plate portion 83b is bent at 90 degrees with 
respect to the extension portion 83a at the approximately 
middle position in the width direction of the brush holder 
40 so as to be arranged on the side surface portion 44 in 
parallel to the supporting plate 45. 

[0086] The motor housing side connection portion 84 is 

provided so as to be bent at 90 degrees via a bent portion 
84a with respect to the stay main body portion 81 from an 
approximately center portion of the stay main body portion 
81, and is made freely bendable with respect to the stay 
main body portion 81. That is, the motor housing side 
connection portion 84 can bend so that the bent portion 84a 
changes a bending angle. Further, the motor housing side 
connection portion 84 is structured such that when a tensile 
force is applied to the stay main body portion 81 in a 
longitudinal direction, the bent portion 84a extends in a 
direction in which a radius of bending is enlarged and can 
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24 together with the motor housing side connection portion 
84 by the screw member 38 in a fixing hole 27b provided in 
an axis of the connection piece 27a. That is, the motor 
housing side connection portion 84 is fastened together with 
the connection piece 27a by the screw member 38, thereby 
being electrically connected to the conductive plate 27. 
[0088] Accordingly, in this sunroof motor 11, since the 

grounding stay 80 and the motor housing 14 are electrically 
connected by arranging the conductive plate 27 electrically 
connected to the motor housing 14 between the motor housing 
14 and the gear housing 24, fixing the connection piece 27a 
provided in the conductive plate 27 to the gear case 24 
together with the motor housing side connection portion 84 
by the screw member 38, and clamping the conductive plate 27 
at a time of fastening the motor housing 14 and the gear 
case 24 by the screw members 25 and 26, it is possible to 
easily connect the grounding stay 80 to the motor housing 
14, and it is possible to improve an assembling property of 
the sunroof motor 11. 

[0089] Further, since the fixing portion 84c is always in 

contact with the connection piece 27a in an energizing state 
by an elastic force in the in the bent portion 84a, it is 
possible to improve a reliability in connection between the 
grounding stay 80 and the motor housing 14. 
[0090] A condenser holder portion 90 adjacent to the 

circuit breaker 64 and a condenser holder portion 91 
arranged between the chock coil receiving portion 73 and the 
through hole 47 are provided on the end surface 44 of the 
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supporting plate 45 in the side of the gear housing 24. A 
main body portion 92a of a condenser 92 corresponding to a 
noise prevention element having the same structure as that 
of the condenser 60 mentioned above is received in the 
condenser holder portion 90, and each of a pair of lead 
wires 92b and 92c protruding from the main body portion 92a 
protrudes to the side of the motor housing 14 of the 
supporting plate 45 via a through hole 93 provided in the 
supporting plate 45. 

[0091] A taper portion 94 is provided in a side of the 

gear housing 24 in the through hole 93, that is, in an 
opening end portion in a side to which the lead wire 92b is 
inserted, as shown in FIG. 9. The taper portion 94 is 
formed as an irregular shaped taper in which one taper angle 
is larger than another taper angle with respect to an axis 
of the through hole 93, and is structured such as to easily 
insert the lead wire 92b to the through hole 93 at a time of 
attaching the condenser 92 to the condenser holder portion 
90. Further, the branch plate 65 is provided with a 
connection hole 65a to which the lead wire 92b is inserted 
coaxially with the through hole 93, and this connection hole 
65a is formed so that a diameter thereof is larger than that 
of the through hole 93. Accordingly, at a time of inserting 
the lead wire 92b to the through hole 23 from the side of 
the gear housing 24, a leading end portion of the lead wire 
92b does not catch on the opening end of the connection hole 
65a, so that it is possible to make an inserting work of the 
lead wire 92b, that is, an attachment of the condenser 92 
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easy. In this case, this structure is also applied to a 
through hole (not shown) in another lead wire 92c, and a 
through hole to which lead wires 95b and 95c of a condenser 
95 mentioned below are inserted. 

[0092] Further, one lead wire 92b of the condenser 92 is 

electrically connected to the branch plate 65 corresponding 
to the conductive member in accordance with a soldering, and 
another lead wire 92c is electrically connected to the 
connection plate portion 83b of the condenser side 
connection portion 83 in accordance with a soldering. That 
is, the condenser side connection portion 83 is electrically 
connected to the branch plate 65 via the condenser 92, and 
the branch plate 65 is electrically connected to the motor 
housing 14 via the condenser 92, the grounding stay 80 and 
the conductive plate 27. 

[0093] A main body portion 95a of the condenser 95 

corresponding to a noise prevention element having the same 
structure as that of the condensers 60 and 92 mentioned 
above is received in the condenser portion 91, and each of a 
pair of lead wires 95b and 95c protruding from the main body 
portion 95a protrudes to the side of the motor housing 14 of 
the supporting plate 45 via a through hole (not shown) 
provided in the supporting plate 45. Further, one lead wire 
95b of the condenser 95 is electrically connected to the 
branch side connection portion 75b of the connection stay 75 
corresponding to the conductive member in accordance with a 
soldering, and another lead wire 95c is electrically 
connected to the condenser side connection portion 82 of the 
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grounding stay 80 in accordance with a soldering. That is, 
the condenser side connection portion 82 is electrically 
connected to the connection stay 75 via the condenser 95, 
and the connection stay 75 is electrically connected to the 
motor housing 14 via the condenser 95, the grounding stay 80 
and the conductive plate 27. 

[0094] Accordingly, in this sunroof motor 11, the 

condenser side connection portion 82 is provided so as to 
freely bend in a direction of moving apart from the end 
portion 42. Then, even in the case of assembling the 
grounding stay 80 to the gear housing 24 in the motor 
housing side connection portion 84 after soldering the 
condenser 95 to the condenser side connection portion 82, 
the force applied at that time is absorbed by the condenser 
side connection portion 82 moving apart from the end portion 
42, so that it is possible to improve a reliability of the 
soldering portion in which the condenser side connection 
portion 82 and the condenser 95 are connected. Further, 
since it is possible to fix the motor housing side 
connection portion 84 to the gear housing 24 after soldering 
the condensers 92 and 95 to the grounding stay 80, it is 
possible to make an assembling work of the sunroof motor 11 
easy. 

[0095] Further, since the extension portion 83a is bent 

at 90 degrees with respect to the supporting plate 45 so as 
to be arranged along the inner surface of the outer 
peripheral wall 46a of the case 46, the extension portion 
83a is hard to receive the noise discharged from the 



slidable contact portion between the commutator 23 and the 
brush portions 50b and 51b, and it is possible to reduce the 
noise generated in the sunroof motor 11. Further, it is 
possible to reduce the space for placing the extension 
portion 83a. Further, since it is possible to secure a 
working space required at a time of bonding the connection 
plate 70 to the leg portion 66d of the chock coil 66 in 
accordance with a soldering, it is possible to make the 
assembling work of the sunroof motor 11 easy. 
[0096] Further, since the motor housing side connection 

portion 84 is provided so as to freely bend with respect to 
the stay main body portion 81, the fixing force generated at 
a time of fixing the motor housing side connection portion 
84 to the gear housing 24 is absorbed by the bending 
deformation of the motor housing side connection portion 84. 
Accordingly, the stress generated in the connection portion, 
that is, the soldered portion between the condenser side 
connection portions 82 and 83 and the condensers 92 and 95, 
at a time of fixing the motor . housing side -connection 
portion 84 to the gear housing 24, is reduced, and it is 
possible to secure a reliability in the connection portion 
between the condenser side connection portions 82 and 83 and 
the condensers 92 and 95. 

[0097] In accordance with the structure mentioned above, 

the power supply circuit 61 shown in FIG. 10 is formed in 
the brush holder 40. 

[0098] Next, a description will be given of an operation 

of the sunroof apparatus 3 having the sunroof motor 11 of 
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the structure mentioned above. 

[0099] First, when a sunroof opening and closing switch 

(not shown) is turned on in an opening side in the case that 
the roof panel 8 is in a fully closed state, a direct 
current is supplied to each of the power feeding terminals 
54 and 55 from the battery via the female connector. At 
this time, the power feeding terminal 54 is set to a plus 
side, the power feeding terminal 55 is set to a minus side, 
and the direct current flows through the power supply 
circuit 61 from the power feeding terminal 54 toward the 
power feeding terminal 55. Accordingly, the current 
supplied to the power feeding terminal 54 is supplied to the 
commutator 23 via the connection plate 62, the circuit 
breaker 64, the branch plate 65, the chock coil 66, the 
connection plate 70 and the leaf spring brush 51 , and is 
rectified in the commutator 23 so as to be supplied to each 
of the armature coils 22. At this time, in the case that 
the current supplied from the power feeding terminal 54 
. becomes larger than a predetermined value for any reason, 
the circuit breaker 64 is driven and the power supply 
circuit 61 is shut off. The current supplied to the 
armature coils 22 is transmitted to another leaf spring 
brush 50 via the commutator 23. Then, the current reaching 
the leaf spring brush 50 is transmitted to the power feeding 
terminal 55 via the connection plate 71, the chock coil 72 
and the connection stay 75 , and grounded via the female 
connector. Accordingly, when the sunroof switch is turned 
on in the open side, the current flows through the armature 
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coils 22 positioned within the magnetic field formed by the 
permanent magnets 15 and 16, the rotation force is generated 
in the armature 17, and the armature shaft 18 rotates. 
Further, the rotation of the armature shaft 18 drives the 
rotation of the driving gear 10 via the worm gear mechanism 
32, and the roof panel 8 is opened. 

[0100] Next, when the sunroof switch (not shown) is 

turned on in a closing side in the case that the roof panel 
8 is in a fully opened state, a direct current in an 
opposite direction to the direction in the case of turning 
on in the opening side flows through the power supply 
circuit 61. That is, the power feeding terminal 55 is set 
to a plus side, the power feeding terminal 54 is set to a 
minus side, and the direct current flows through the power 
supply circuit 61 from the power feeding terminal 55 toward 
the power feeding terminal 54. Accordingly, the current 
supplied to the power feeding terminal 55 is supplied to the 
commutator 23 via the connection stay 75, the chock coil 72, 
the connection plate 71 and the leaf spring brush 50, and 
the current in the opposite direction to that of the case 
that the opening side is turned on is rectified in the 
commutator 23 so as to be supplied to each of the armature 
coils 22. Further, the current transmitted to another leaf 
spring brush 51 via the commutator 23 is transmitted to the 
power feeding terminal 54 via the connection plate 70, the 
chock coil 66, the branch plate 65, the circuit breaker 64 
and the connection plate 62, and is grounded via the female 
connector. Accordingly, when the sunroof switch is turned 
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[0102] Further, in the sunroof motor 11 mentioned above, 

a noise is generated by a spark generated in the slidable 
contact portion between the brush portions 50b and 51b and 
the commutator 23. In this case, the noise is discharged to 
the atmospheric air from the slidable contact portion 
between the brush portions 50b and 51b and the commutator 
23, and is transmitted to the grounding stay 80 positioned 
near it. However, in this sunroof motor 11, since the 
grounding stay 80 is electrically connected to the motor 
housing 14 in the motor housing side connection portion 84, 
the noise generated in the grounding stay 80 is absorbed and 
reduced by the motor housing 14. Further, the noise 
generated in the power supply circuit 61 is also absorbed by 
the motor housing 14 via the grounding stay 80. 
[0103] Accordingly, in this sunroof motor 11, since the 

power supply circuit 61 is electrically connected to the 
motor housing via the grounding stay 80, it is possible to 
absorb and reduce the noise generated in the power supply 
circuit 61 of the sunroof motor 11 by the motor housing 14. 
Further, it is possible to absorb the noise discharged to 
the atmospheric air from the slidable contact portion 
between the brush portions 50b and 51b and the commutator 23 
and transmitted to the grounding stay 80 by the motor 
housing 14 so as to reduce the noise. 

[0104] It goes without saying that the present invention 

is not limited to the embodiment mentioned above, and can be 
variously modified within the scope of the present 
invention. For example, in the embodiment mentioned above, 
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the present invention is applied to the sunroof motor 11 
driving the roof panel 8 provided in the vehicle 1 so as to 
be freely opened and closed, however, the application is not 
limited to this, and the present invention may be applied to 
an electric motor used for the other intended purposes. In 
this case, the electric motor may be structured such that no 
reduction gear 13 is provided. 

[0105] Further, in the embodiment mentioned above, the 

condenser 60 is arranged between the power feeding terminals 
54 and 55 and the armature shaft 18, however, the structure 
is not limited to this, and there may be arranged the other 
noise absorbing elements, the other electric parts and 
elements constituting the power supply circuit 61, and the 
like . 

[0106] Further, in the embodiment mentioned above, the 

noise prevention element arranged in the axial direction of 
the screw member 53 in an overlapping manner is constituted 
by the chock coil 66, however, the structure is not limited 
to this, for example, the other noise preventing elements 
such as the condenser or the like may be arranged. 



